
A new generation of diagnostic technology benefits warfighters 

with traumatic brain injury 

On April 13, 2004, Casey Jourdan, a National 
Guard Specialist serving in Iraq as a turret 
gunner, was wounded in a roadside bombing. 

There were no visible injuries. No broken bones, no in-
ternal bleeding. Afterward, she considered herself lucky, 
and remained deployed with her company. Nevertheless, 
the attack would change her life in dramatic ways. 

Physically, as she would later discover, she had per-
manent, painful joint and nerve damage in her left 
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shoulder, elbow, and wrist. But the worst injuries were 
harder to identify. Upon returning home to Montana, 
she enrolled in college, only to be quickly put on aca-
demic probation. Therapy for her post-traumatic stress 
disorder (PTSD) and resulting depression and anxiety 
helped Jourdan heal in essential ways, but she still had 
symptoms she could not categorize, symptoms that dis-
rupted her academic course work and daily life. “I got 
lost driving around a town I’d lived in all my life,” she 
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problem of physics in MRI was only 
the beginning for PST. Recent PST 
and University of Pittsburgh technol-
ogies also addressed another major 
issue regarding diagnostic accuracy. 
Calibrated metrics that are reproduc-
ible across vendors of diagnostic equip-
ment are the foundation upon which 
most diagnostic medicine is based (for 
example, blood tests, bone density, car-
diac risk). Schneider noted that in the 
US in 2018 there were 81 million CT (computed X-ray 
tomography) scans—every one of which had quantita-
tive calibration units (Hounsfield units) standardized 
across vendors. In sharp contrast, there were 39 mil-
lion MRIs and none of them had 
quantitatively calibrated metrics or 
units that were stable across brain 
space, vendor, or time.  This lack 
of calibrated metrics thwarts the 
development of diagnostic norms 
for MRI brain health.

PST’s new calibration system, 
“Phantom,” advanced diagnostic 
capabilities for MRI by introduc-
ing standardization across indi-
vidual machines from the same maker and even across 
brands. Before this work, imaging was not standard-
ized, and a physician could end up with highly disparate 
images and quantification of axonal loss for the same 
brain region even in the same patient. These issues only 
compounded because 
the military purchased 
MRI machines from 
different vendors, mak-
ing it impossible to 
calibrate images not 
just for an individual 
patient but between 
patients using the 
same MRI machine 
and between MRIs 
from different mak-
ers. Phantom-based 

calibration provides the clinician tools 
to quantitatively track brain health 
over decades. This would benefit half 
a million veterans annually, providing 
quantification of brain damage and 
showing if treatments are working to 
regrow brain connectivity. 

According to Schneider, “Phan-
tom” is a great illustration of the 
importance of the SBIR program as 
a whole: “There are always big risks 

involved in doing this vanguard research, and we feel 
privileged to have support from DoD and the Veteran’s 
Administration. To change the world, you need really 
smart people, really great technology, and about $10 

million in funding.”   
Schneider explained that this 

technology is valuable for the mil-
itary in making decisions about if 
and when to send warfighters back 
into action, and how to best sup-
port them once they return from 
active duty. This new technology 
could also change standards of care 
overall and impact civilians as well 
as military personnel. Professional 

athletes, car accident survivers, individuals on the autism 
spectrum, and patients with neurodegenerative diseases 
such as Alzheimer’s, could all potentially benefit from 
highly specialized brain mapping and localized damage 
identification. “Currently, we’ve already expanded the 

spread of the technology 
to 60 different countries 
and 50 of the world’s 
top research institu-
tions,” Schneider said. 
“We work with all major 
MRI machine makers 
to continually advance 
and standardize proto-
cols for enhanced diag-
nostic techniques.” 

Colonel Dallas C. 
Hack, MD, recently 

PST received 
additional funding 

from the Department 
of Veterans Affairs to use 
the Phantom technology 

for calibrating MRI 
machines at VA and TRI-

CARE scan sites.
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